Abstract-Mobile Ad-Hoc Networks (MANETs) are characterized with dynamic topology. This dynamism leads to mobility of nodes, interference, multipath propagation and path loss. A more challenging goal in MANET is to provide energy efficient routes as it is one of the major limiting factors in mobile nodes. MANETs are typically powered by batteries which have limited energy reservoir and it may not be easily replaced or recharged on the way. Hence, power consumption becomes an important issue and this lack of power with nodes leads to selfish behaviour among nodes in case of commercial MANET.
I. Introduction
In some situations cooperative behaviour of nodes may be lost or a mobile node may be failed to cooperate other nodes in network. Such situations are: moving out of the transmission range of its neighbours, exhausting battery power, malfunctioning in software or hardware, or even leaving the network. Exhausting battery power affects efficiency of nodes the most. The nodes in MANETs depend on some means of energy or power. The energy resources are limited and can't be preserved for longer time as a result, nodes in MANET may stop transmitting and/or receiving for arbitrary time period. This is called selfish behaviour of nodes.
Applications of MANETs:
Military Scenarios: MANET supports tactical network for military communications and automated battle fields. Rescue Operations: It provides Disaster recovery, means replacement of fixed infrastructure network in case of environmental disaster. Data Networks: MANET provides support to the network for the exchange of data between mobile devices. Device Networks: Device Networks supports the wireless connections between various mobile devices so that they can communicate. Free Internet Connection Sharing: It also allows us to share the internet with other mobile devices. Sensor Network: It consists of devices that have capability of sensing, computation and wireless networking. Wireless sensor network combines the power of all three of them, like smoke detectors, electricity, gas and water meters.
Energy management is defined as the process of managing the sources and consumes of energy in a node or in the network as a whole for enhancing the lifetime of the network. Shaping the energy discharge pattern of a node's battery to enhance the battery life and finding routes that result in minimum total.
II. ROUTING IN MANETS Proactive Routing Protocols: Proactive protocols also known as table driven routing protocols maintain routing information of every other node in the network before it is needed. Nodes can get knowledge of topology of the network by exchanging topological information among the network nodes. Thus, this information is immediately available whenever a route is to be created from a source to destination. Cost of maintenance is very high if topology changes very frequently. For example Destination Sequenced Distance Vector Routing Protocol (DSDV), Wireless Routing Protocol (WRP) etc.
Reactive Routing Protocols: The reactive routing protocols do not maintain routing table in advance. The routing information is collected only when it is required. Reactive protocols make their routes toward destination as the demand for that particular route appears. They do not periodically maintain information about topological change. The information about routing is exchanged through flooding. Ex: Dynamic Source Routing Protocol (DSR), energy consumption in the network and also the battery life is improved using distributed scheduling schemes an energy efficient routing is a critical problem in wireless networks due to the severe power constraint of wireless nodes.
Ad-hoc ON Demand Distance Vector Routing (AODV).
Hybrid Routing Protocols: These protocols are developed for better trade off between Proactive & Reactive protocols. An example of such a protocol is the Zone Routing Protocol (ZRP). ZRP divides the topology in to zones and then allows transmission between and within the zones based on strength and weakness of protocol. The energy consumed while sending a packet is the largest source of energy consumption in all the modes. This is followed by the energy consumption during receiving a packet. The energy is also consumed when the node is idle state i.e not participating in any communication but in that case there is wastage of energy because it is not actually consumed and any other node could have used that energy which is the part of communication channel at that particular instance.
III. ANALYSIS PARAMETERS OF EXISTING ROUTING PROTOCOLS
Transmission power control and load distribution approaches are used to minimize the energy consumption in the active communication energy, and sleep/power-down mode is used to minimize energy consumed during Sleep State.
Given below is the description of these approaches. -Transmission Power approach It is very necessary to find optimal path and routing algorithm for efficient routing and it can be achieved by plotting a graph and by considering vertex as mobile node and edge representing a wireless link between the two nodes. These transmission nodes are within each other's transmission range. Number of immediate nodes neighbour to a particular node can be adjusted if node's transmission power is controllable. Transmission power plays a very important role if it is weaker it can cause a problem of network partitioning that may arise due to topological sparse, on the other hand if transmission power is strong transmission range is increased and it can also reduce hop count to the destination. e.g, FAR, OMN, PLR, MER.
-Load Distribution Approach Goal of this approach is to detect those nodes over the route that underutilizes the energy and to find the optimum path not on the basis of shortest route but selecting a route where energy consumption by nodes is less. A route with least load among possible routes from source to destination is chosen. In this, packets are only routed through energy rich intermediate nodes. The routes may be longer but the nodes chosen are rich in energy. Such protocols considers the energy efficiency of nodes and overloading of nodes is prevented to make them efficient thus ensures longer network lifetime e.g. MPR, LEAR.
-Sleep / Power-Down Mode Approach The sleep/power-down mode approach focuses on inactive time of communication. There are many radio hardware that support low power states. This approach also considers the fact that system must not turn off when it goes to sleep state to save the resources, most importantly energy. This approach is based on Master selection in MANET. Whenever nodes are in sleeping state in MANET, they are actually not listening or forwarding packets at that time. One of the ways to save the energy is by selecting a node as Master node and rest of the nodes are slave nodes. Master node should coordinate and manage the neighbouring slave nodes. Slave nodes can save the battery by periodical sleeps. They can wake up periodically and ask for any data transmission from the Master node. If any data is to be transmitted it is communicated by the Master node to the slave nodes. But node sleeps again if it is not addressed to it. e.g. GAF, PEN.
V. Conclusion
The energy consumption behaviour of various routing protocols is being analysed. With energy optimization proper delivery of packets with optimum cost is also concerned. Thus, Energy that is to be consumed by the nodes in transmitting a message can be estimated and packets may be distributed both in case of On-Demand and table driven transmission [1] . This study has evaluated three poweraware Adhoc routing protocols in different network environment taking into consideration network lifetime and packet delivery ratio [2] . When a node receives a packet, it opens the packet and performs time calculation. The nodes are grouped based on the energy of the neighbour node. The packets are forwarded to the group of nodes and route cache consistency functions are incorporated that the extent to which the consistency is maintained and Analyzed [3] .
